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E:zi[::guage secondary level students' English learning. Additionally, the results showed that Al-powered language learning
) software programs, especially Duolingo, may be able to work well compared to traditional teaching methods. The
Learning effect size (Eta2) number was 0.52, which means that the treatment had a big effect and the experimental group did
Achievements very well after it. The Ministry of Education should think about whether to include programs such as Duolingo that
use artificial intelligence in the National English Language Curriculum. This would help students improve their
vocabulary and grammar and would also help the government save money on digital infrastructure.
Introduction

English learning ability is becoming necessary. It aids academic progress, job advancement, and worldwide communication. Effective teaching practices
that improve English language competency, student enthusiasm, and engagement are in high demand in Pakistan, where English is taught as a second
language. Traditional teaching methods sometimes fail to interest pupils in English learning, especially in rural Pakistan like Tehsil Jhang, where students
often struggle with motivation and may benefit from more interactive and student-centered approaches. Over 1.5 billion people speak English, making it
the most spoken language. Santosa, M. H., Harismayanti, 1., & Putra, I. N. A. J. (2022).

The advancement of technology has facilitated the emergence of digital language learning tools. It offers promising alternatives to traditional classroom
instruction. Among these, Duolingo, an application powered by artificial intelligence for language acquisition, has garnered significant acclaim. It fosters
autonomous learning through its captivating, game-inspired approach. Duolingo presents a user-friendly interface, provides prompt feedback, and
incorporates a reward system that has the potential to elevate student motivation and engagement. Gamification is being used by more English teachers to
improve their lessons (Inayah, Yusuf, & Fibula, 2020).

Technology has created digital language learning aids. It offers excellent alternatives to classroom learning. Duolingo, an Al-driven language learning
program, is popular as an alternate classroom learning tool while teaching English as a second language. Engaging, game-like style encourages autonomous
learning. An appealing design, fast feedback, and an incentive system might motivate and engage students on Duolingo, especially in overcoming the
challenges faced by Pakistani educators and learners in rural areas like Tehsil Jhang.

Pakistani educators and learners have several challenges while learning English, particularly in rural areas like Tehsil Jhang. Some of them are as follows:
Due to little exposure to English outside of the classroom, children have limited opportunities to practice the language in everyday interactions. The
pronunciation, syntax, and sentence structure are influenced by Urdu, Punjabi, and other local languages. Riaz, S., Arshad, M., & Khalil, B. (2023). Many
parents lack English proficiency and are illiterate. Many students experience anxiety during English interactions, fearing ridicule or making mistakes, which
leads to decreased participation. Many English language teachers, especially in public institutions, lack fluency and confidence in their spoken English
abilities.
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This research tries to explore how Duolingo affects learning achievement in the English language. Access to high-quality English language teaching is limited
in Tehsil Jhang, which negatively impacts students' ability to learn effectively and may lead to lower overall proficiency in English. It further examines how
Duolingo might bridge learning gaps and boost student English as a second language learning interest. The world is changing rapidly. It is shifting from
industrial to media-driven and information-based. This progression shows that there are many ways to do a job, both past and current. Twenty years ago,
chores were done manually, but media innovations have made them more efficient, allowing for tasks such as scheduling, communication, and information
retrieval to be completed quickly and easily. Modern media allows people to do many things with a single click. Our schools are no exception. Technological
gadgets may increase language learning and methodological efficiency by taking instruction beyond time and space boundaries. Hasif, A. F., & Darmi, R.
(2024).

Technological gadgets and mobile multimedia devices and apps have opened new horizons for learning English. Many practical and theoretical conversations
about mobile devices help explain their benefits and drawbacks. Mobile devices may allow mobile learning, but without a smart strategy, they provide no
more advantage to our kids than any other technology, as they can lead to distractions and ineffective learning if not integrated thoughtfully into the educational
process. When we peep into the era where technological gadgets were in their early developmental stages, teachers issued textbook projects or chalkboard
questions for pupils to complete at home. Nowadays technology has changed the whole scenario. This scenario lets students use a mobile phone app to
complete tasks. Duolingo provides gamified content. Levels, experience points, and other video game ideas will be encountered, which are designed to
enhance student engagement and motivation in the learning process. Levels of difficulty demand experience points to navigate through the lesson.

This study aims to examine the effectiveness of Duolingo as a supplementary learning tool among secondary-level students. Specifically, it seeks to determine
its effect on English language learning achievement, as well as its influence on students’ motivation towards learning English, measured through a motivation
questionnaire. In addition, the study investigates the extent to which Duolingo enhances student engagement in English language learning activities, using
both engagement questionnaires and observational methods. Accordingly, the study addresses the following research questions: what is the effect of using
Duolingo on students” English language achievement; whether its use significantly influences students’ motivation levels; and to what extent it impacts their
engagement in learning activities.

Significance

The results of this research study may provide empirical information to assist educators and policymakers in Pakistan about the integration of mobile language
learning apps, such as Duolingo, into the English language curriculum or as extra educational aids in schools. They may help make choices on how to design
the curriculum, how to spend money on technology-enhanced learning, and how to make rules for using Mobile Assisted Language Learning (MALL) in
schools. These results may assist in adapting teacher training programs to provide teachers the knowledge and abilities to use such technologies successfully.
The data will also show whether Duolingo improves Pakistani pupils' English language skills, which might boost academic achie vement and employment
prospects. If the research shows that gamified mobile apps boost motivation and engagement, they may help Pakistani students learn languages more easily
and sustainably. In an environment where conventional tactics may lack engagement, this knowledge is crucial. Understanding how Duolingo impacts learning
may reveal its ability to fill learning gaps or accommodate Pakistani learners' unique learning methods, such as their prefer ence for interactive and culturally
relevant content that resonates with their experiences. Learners may use the results to make evidence-based judgments about their use of Duolingo.

In Pakistan, higher education and many private schools teach science, technology, engineering, and math in English. English proficiency is necessary for
academic success and high-quality education. Global organizations, government sectors, and Pakistan's fast-growing tech industry value English ability and
sometimes require it for employment opportunities and career advancement. English facilitates global communication, research, news, and internet resources.
English proficiency is more important in a globalized world. Smartphone ownership and internet connection have increased in Pakistan (Mujahid, Nasir,
Bashir, & Jehangir, 2024). Students in Grade 9 from selected public institutions in Tehsil Jhang are the focus of this investigation. The English content is
derived from the 9th-grade English curriculum that was established by the Punjab Textbook Board. The timeframe of the study encompasses a specific
duration of interaction with Duolingo (e.g., 6-8 weeks), which could restrict the ability to observe long-term effects.

Participants in the experimental group utilizing Duolingo will be limited to those who possess fundamental access to smartphones and internet connectivity.
The study focuses on Duolingo-facilitated reading, vocabulary, grammar, and foundational speaking/listening practice, not on advanced language
competencies or writing skills.

Literature Review

A fresh investigation has shown that technology-enhanced teaching methods have the power to change the way people learn. Adaptive Learning Technologies
(ALT) help students remember language better, stay motivated, and feel less anxious (Ortikov, U. K. U. 2024; Hamzah, F., Abdullah, A. H., & Ma, W. 2024).
Offering realistic and engaging settings is hard because of limitations in infrastructure and training. Traditional verbal and task-oriented methods are being
improved at the same time (Zhou, Y., & Divekar, R. 2025).

The main focus of studies on Duolingo was on how to use this technology to help people learn new words. The study looked into how the Duolingo app can
help people improve their speaking and listening skills. It found that using Duolingo has a good effect on speaking skills. Santi and Hilal (2023). A study by
Laksmi and Anugerahwati (2023) used a quasi-experimental design with only a post-test to look at how the Duolingo app affected students' English language
skills.

Umali (2024) looked at how to handle artificial intelligence technology in terms of how it affects teacher and student enthusiasm and the problems that come
up. The study looked at how Artificial Intelligence (Al) technology was used and managed in private schools in Calamba City, Laguna. Specifically, it looked
at how it affected how teachers did their jobs and how motivated students were to learn.

In the area of education, keeping students motivated is key to getting them to learn well and really understand what they are being taught. In order to become
experts in their field, students need to be very motivated to do well. That's why teachers have looked into a number of ways to boost motivation in the
classroom. Using Artificial Intelligence (AI) technology in the classroom has been shown to increase student enthusiasm and involvement, especially through
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personalized learning and feedback systems that change based on the student. The year 2020: Aldulaimi and Abduldayem
Duolingo is an extra tool for learning languages. You can use it on the web (duolingo.com) or on your phone as an app. People who want to learn a language
love this program so much that it now has about 300 million students and is still growing. Also see Salmanpour, Tabatabaei, Salehi, and Yunus (2024).
According to Shortt, Tilak, Kuznetcova, Martens, and Akinkuolie (2023), Duolingo, a game-based language learning app, has more than 300 million players
around the world. Perez (2020) said that to use Duolingo, you need a stable internet link and gadgets that work with it

Solmaz (2024) looked into how digital mobile apps have changed learning a foreign language by making teaching materials more approachable and
interesting. In 2021, Jaelani and Sutari looked at how people used the Duolingo app to learn words. The results show that Duolingo is a great app for learning
new words because it has many features that make it easier for the brain to combine language, especially its game-like learning style and personalized feedback
systems that work with different learning speeds. According to research by Portnoff, Gustafson, Rollinson, and Bicknell in 2021, standard tasks alone are not
enough to fully test self-directed learning platforms like Duolingo because students choose how to study and when to review material.

Wati and Pratiwi (2025) conducted an examination of students in the fashion management (TB) and institutional financial accounting (AKL) programs at
SMK Ma'arif 1 Metro in the grade XI. In order to enhance their reading, writing, and speaking abilities, both regions implement English vocabulary in their
educational programs. Duolingo's assets, drawbacks, and optimal integration strategies for English instruction in higher education were examined by Gollum
(2024). Duolingo's Al-driven algorithms, accessibility, flexibility, and personalized learning experience enhance student engagement through gamification,
rendering it particularly effective for diverse learners in a variety of educational contexts.

Duolingo is an effective instrument for language acquisition, as evidenced by all of the studies mentioned above. Nevertheless, these studies are primarily
conducted in the United States, Canada, Taiwan, China, Colombia, and other locations. Despite Pakistan's significant progress in mobile technology, there is
still a scarcity of research on this subject.

Method and Material

The present research study was an effort to examine the effect of Duolingo on English language achievement at the secondary. It was a quasi-experimental
study and non-equivalent control group design was used. This chapter contains detailed description of the research technique, study sample, instrument for
data collection, ensuring validity and reliability of the instrument, and the duration of the investigation.

Research Instruments and Experimental Procedure

The study's population comprised all public sector male and female high and higher secondary schools. They were 116 in total. Due to cultural norms only,
male schools were focused. Out of them only two schools were randomly selected for the study. One was assigned to as the school of control group and the
other was as the school of experimental group. Both control and experimental group consisted of 40 students each.

The instrument used in this research study was a self-developed achievement test. The instrument consisted of 30 items. The items were categorized as 10
items related to grammar, 15 items related to vocabulary and 5 items related to comprehension. A scoring rubric was also developed by the researcher. Both
the instrument and the rubric are given in the appendices. The instrument was validated by the English language experts and experts in the field of education.
The instrument was piolet-tested and reliability was ensured using Cronbach Alpha. The reliability coefficient was .75.

Before the treatment starts, both control and experimental groups were pretested. Then the control group was taught using traditional talk and chalk method.
And the experimental group received treatment using Duolingo AI Powered tutoring tool as a supplementary tool. The students had their cell phones and tabs
with updated Duolingo App. Computer lab of the school was also used during the experiment. All the gadgets had the internet facility. The treatment span
was for six weeks. After the treatment was over, both groups were post tested.

Results and Discussion

This research is expected to contribute to the understanding of the role of Al-powered tutoring systems in promoting student motivation and engagement. The
findings may inform the development of more effective educational technologies and inform educational policy decisions. The answer scripts of both pre-
and posttest were scored according to the guidelines given in the scoring rubric. The data obtained was put into SPSS and analyzed. The outcome was then
arranged into a table and succinctly reported.

Table 1 Comparison of Control and Experimental Group on Vocabulary items before the tr

Items Total Group N Mean SD T df P
Score
Vocabulary items 10 Control 40 3.78 1.387 5.028 78 0.000
Experimental 2.33 1.185

Table 1 shows the comparison of control and the experimental groups before the treatment on vocabulary items. Mean value of control group was 3.78 and
experimental group (7.55). The Standard Deviation (SD) was 1.387 and 1.584 for control and experimental group respectively. Degrees of freedom was 78
for both groups. Levene's Test for Equality of Variances yields a significance level of 0.142 (> 0.05), indicating that equal variances are acknowledged. Sig.
(2-tailed) = 0.000, which is highly significant (p < 0.001), was calculated for the T-test for Equality of Means with t = 5.028. and df = 78. The experimental
Group has a mean difference of 1.450.

Table 2 Comparison of Control and Experimental Group on Grammar items before the tr

Unit Total 5 ups N Mean  SD t af P
Score
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Grammar items 15 Control s B 280 1500 78 0.074

Experimental 4.28 1.679

In Table 2 showing the results of Pretest sub section the current experiment i-e Grammar. The total score of this section were 15. Forty (40) students were
examined during the experiments. Mean value of control group was 5.13 and experimental group (4.28). The Standard Deviation (SD) was 2.451 and 1.679
for control and experimental group respectively. Levene's Test for Equality of Variances yields insignificance level of 0.013 (< 0.05), indicating that equal
variances are acknowledged. Sig. (2-tailed) = 0.074, which is significant at 0.07% (p > 0.001), was calculated for the T-test for Equality of Means with t =
1.809. and df = 78. The experimental Group has a mean difference of 0.850.

Table 3 Comparison of Control and Experimental Group on items involving Comprehension before the treatment

Unit Total 5 oups N Mean SD t aF P
Score
Comprehension items 05 Control s 281200 2 o104
Experimental 2.18 1.448

Table 3 showing the results of Pretest sub section the current experiment i-e Comprehension. The total score of this section were 05. Forty (40) students were
examined during the experiments. Mean value of control group was 2.68 and experimental group (2.18). The Standard Deviation (SD) was 0.623 and 1.448
for control and experimental group respectively. Levene's Test for Equality of Variances yields insignificance level of 0.432 (> 0.05), indicating that equal
variances are acknowledged. Sig. (2-tailed) = 0.104, which is insignificant (P > 0.05), was calculated for the T-test for Equality of Means with t = 1.643. and
df = 78. The experimental Group has a mean difference of 0.500.

Table 4 Comparison of Control and Experimental Group before the treatment (All Items i-e Vocabulary, Grammer, Comprehension)

Unit Total Groups N Mean SD T df P
Score
All items 1-e_Vo<_:abulary, Grammar and 30 Control 40 11.50 3.552 3.681 78 0.000
Comprehension items
Experimental 8.78 3.051

In Table 4 is presenting the pre-test results concerning to the investigation of a given situation of the control and experimental groups. The mean value of the
control group was (11.50) and the experimental group was (8.78). The Standard Deviation (SD) of the experimental group was found (3.051) and Control
Group (3.552). Total number of students involved in this study were (40). The total scores of the tests were (30). Levene's Test for Equality of Variances
yields a significance level of 1.523 (> 0.05), indicating that equal variances are presumed. Sig. (2-tailed) = 0.000, which is highly significant (p < 0.001), was
calculated for the T-test for Equality of Means with t = 3.681 and df = 78. The experimental group has a mean difference of 2.725.

Table 5 Comparison of Control and Experimental Group on Vocabulary items after the treatment
Total

Unit Groups N Mean SD t df P
Score
Vocabulary items 10 Control a0 4B 1.406 ogs 78 0000
Experimental 7.55 1.584

The Table 5 shows the results of Posttest of sub section the current experiment i-¢ Vocabulary. The total score of this section were 10. Forty (40) students
were examined during the experiments. Mean value of control group was 4.15 and experimental group (7.55). The Standard Deviation (SD) was 1.406 and
1.584 for control and experimental group respectively. Levene's Test for Equality of Variances yields significance level of 0.506 (> 0.05), indicating that
equal variances are acknowledged. Sig. (2-tailed) = 0.000, which is significant (P > 0.05), was calculated for the T-test for Equality of Means with t = 10.15.
and df = 78. The experimental Group has a mean difference of 3.40. The Eta2 value was 0.56 which shows that it has large effect and excellent achievement
of experimental group after the treatment.

Table 6 Comparison of Control and Experimental Group on Grammar items after the treatment

Total

Unit Groups N Mean SD T df P
Score
Grammar items 15 Control a0 M BY o ox 0.000
Experimental 9.98 2.032

Table 6 shows the results of Posttest of sub section the current experiment i-e Grammar. The total score of this section were 15. Forty (40) students were
examined during the experiments. Mean value of control group was 5.95 and experimental group (8.98). The Standard Deviation (SD) was 2.309 and 2.032
for control and experimental group respectively. Levene's Test for Equality of Variances yields significance level of 0.476 (> 0.05), indicating that equal
variances are acknowledged. Sig. (2-tailed) = 0.000, which is significant (P > 0.05), was calculated for the T-test for Equality of Means with t =-6.21. and df
= 78. The experimental Group has a mean difference of -3.03.
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Table 7 Comparison of Control and Experimental Group on items involving Comprehension after the treatment.

Unit Total Groups N Mean SD T df P
Score
Comprehension items 05 Control s 280 099 Lo i 0.007
Experimental 3.38 0.925

According Table 7 shows the results of Posttest of sub section the current experiment i-e Comprehension. The total score of this section were 05. Forty (40)
students were examined during the experiments. Mean value of control group was 2.80 and experimental group (3.38). The Standard Deviation (SD) was
0.939 and 0.925 for control and experimental group respectively. Levene's Test for Equality of Variances yields significance level of 0.489 (> 0.05), indicating
that equal variances are acknowledged. Sig. (2-tailed) = 0.007, which is significant (P > 0.05), was calculated for the T-test for Equality of Means with t = -
2.76. and df = 78. The experimental Group has a mean difference -0.575. The ETA value was 0.09 which shows that it has large effect and excellent
achievement of experimental group after the treatment. About 9% of the variances is explained by the groups.

Table 8 Comparison of Control and Experimental Group after the treatment (All items i.e Vocabulary, Grammar and Comprehension)
Total

Unit Score Groups N Mean SD T Df p
Control 12.98 3.278
All items 1-e.Voclabu1ary, Grammar and 30 40 - 78 0.000
Comprehension items 9.25
Experimental 20.00 3.508

Table 8 is presenting the post-test results regarding the study of a given situation of the control and experimental groups. The mean value of the control group
was (12.98) and the experimental group was (20.00). The Standard Deviation (SD) of the experimental group was found (3.508) and Control Group (3.278).
Total number of students involved in this study were (40). The total scores of the tests were (30). Levene's Test for Equality of Variances yields a significance
level of 0.865 (> 0.05), indicating that equal variances are acknowledged. Sig. (2-tailed) = 0.000, which is highly significant (p < 0.001), was calculated for
the T-test for Equality of Means with t = -9.25 and df = 78. The experimental Group has a mean difference of -7.025.

There is a statistically significant difference between the post-test scores of the control and experimental groups (p < .001). The experimental group scored
significantly higher (M = 20.00) than the control group (M = 12.98), with a mean difference of 7.025. This suggests that the intervention used in the
experimental group (e.g., Duolingo or any other method) was effective in improving post-test performance. The ETA value was 0.52 which shows that it has
large effect and excellent achievement of experimental group after the treatment. About 52% of the variances is explained by the groups.

Table 9 7- Statistics Both Groups Results

Sr No Statistics Coefficient P-Value
1 Experimental Group 18.53 [0.0000]
2 Control Group 7.40 [0.0000]

Comparison between independent

t-test on Post test Scores 9.42 [0.0000]

Table 9 is showing the t-statistics of experimental group. There is a statistically significant improvement from pre-test to post-test in the experimental group.
This suggests the intervention of the Duolingo had a strong positive effect on the educational learning of students. It is also showed that the control group has
statistically significant improvement, but the change is smaller than in the experimental group. According to the results, the post-test scores of the experimental
group are significantly higher than those of the control group. This indicates the experimental treatment was more effective than the standard or control
condition.

Table 10 Post-test Assessment of Experimental Group

No Category Value Interval Frequency Percentage
1 Very High 81-100 05 12.5%
2 High 61-80 15 62.5%
3 Low 41-60 10 25%
4 Very Low <40 0 0%
Total 40 100%

As indicated in Table 10, the experimental group utilized the Duolingo program as their supplementary tool for learning English vocabulary. The students
demonstrated significant improvements in their English language learning i-e, Vocabulary, Comprehension, verb usage, pronunciation, and writing skills,
accompanied by an increased motivation to learn English. Following the implementation of Duolingo, there were no students classified in the very low range
(0%). Ten students (25%) were placed in the low category, fifteen students (62.5%) fell into the high category, and five students (12.5%) attained scores in
the very high category.

The application of Duolingo for enhancing English language learning reveals distinct variations between the experimental group and the control group. The
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average values calculated for each group clearly demonstrate fact. The experimental group’s engagement with the Duolingo for learning purposes evidently
surpassed the levels observed with conventional educational medium. The results are derived from the responses provided by the students during the post-
test assessment.

Table 11 Post-test Assessment of Controlled Group

No Category Value Interval Frequency Percentage
1 Very High 81-100 0 0%
2 High 61-80 04 10%
3 Low 41-60 14 35%
4 Very Low <40 22 55%
Total 40 100%

Table 11 explained the implementation of the conventional teaching method for the comparative group, revealing that no students fell into the very High
category (0 students or 0%), while 4 students (10%) were classified in the High, and 14 students (35%) were categorized as Low. Furthermore, there were 22
students who achieved scores in the very low (55%). Both groups improved, but the experimental group showed significantly greater gains. The experimental
intervention appears to be highly effective based on both visual trends and statistical results.

Conclusion

The On the basis of the findings of the study, it was concluded that students who used Duolingo outperformed in their English language achievement. They
showed better average scores, higher levels of motivation, and enhanced engagement. All this provides evidence that Duolingo is an excellent additional
learning resource for the learners of the second language. Duolingo’s features, like the use of gamification, quick feedback, and personalized learning paths,
enhanced students' motivation and commitment to learning English. Additionally, the user-friendly design and accessibility of Duolingo are well aligned with
the learning preferences of students, which contributes to improved frequency of usage and maintained attention.

The purpose of this research was to investigate the consequences of using the Duolingo program, which is an artificial intelligence-driven language learning
tool, on the English language achievement, motivation, and engagement of students in the ninth grade in Tehsil Jhang. When compared to students who
followed conventional teaching approaches, the findings reveal that students who used Duolingo saw a statistically significant improvement in the outcomes
of their English language acquisition. The group that participated in the experiment had better average scores, higher levels of motivation, and enhanced
engagement across a variety of parameters. This provides more evidence that Duolingo is an excellent additional learning resource.

This research also confirmed that Al-powered language learning tools, like Duolingo, have the potential to successfully supplement conventional instructional
approaches. This is the case even in remote areas, where there are constraints in terms of infrastructure and access restrictions. It is particularly important to
take these results into consideration in remote areas where there are limited resources and more difficulties in teaching a second language.

Recommendations

Based on the study’s conclusions, it is recommended that the Ministry of Education consider integrating Al-assisted tools such as Duolingo into the English
language curriculum as supplementary aids, particularly to enhance vocabulary, grammar, and comprehension skills. Additionally, greater emphasis should be
placed on investing in digital infrastructure by governments and local education authorities to support technology-driven learning. The effectiveness of mobile
learning tools should be continuously evaluated through real-time monitoring, and a structured evaluation framework should be developed for this purpose.

Furthermore, educational technology experts should be encouraged to design and adapt learning materials in alignment with national curricular objectives and
local language contexts.
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